Introduction
African-American women are more overweight and have greater difficulty maintaining weight loss than do Caucasian women. [1] [2] [3] Evidence suggests that African-American women are more successful with weight-loss programs that are culturally tailored. 4, 5 At the same time, this racial group exhibits a higher attrition rate in weight-loss maintenance programs than any other population subset. 3 A series of investigations at Kaiser Permanente (KP) Bedford Medical Offices in Ohio focused on the question "Why do African-American women, in particular, display high attrition rates in weight-loss maintenance programs?" Begun in 2005 as a randomized clinical trial, Project Take HEED (Healthy Eating and Exercise Decisions) was a combination of two interventions that had shown success in clinical trials with African Americans. The Therapeutic Lifestyle Changes (TLC) dietary approach from the National Cholesterol Program 6 and the CHANGE (Change Habits by Applying New Goals and Experiences) exercise program 7 were combined and culturally adapted to fit the population.
In an attempt to combat attrition of African-American women in weight-loss maintenance programs, the study objective was to determine the effectiveness of a culturally adapted intensive lifestyle intervention administered in a health care environment, relative to a control group that was provided standard lifestyle recommendations in producing and maintaining weight loss. Both groups were African-American women, age 35 to 65 years, who had a baseline body mass index (BMI) of 30 kg/m 2 or higher. We posed the following hypotheses: 1) Obese African-American women enrolled in a culturally adapted weight-loss program, consisting of nutrition, exercise, and behavioral interventions, will lose more weight over the 18-month period than those clients participating in a standard weight control program; 2) Self-efficacy among experimental group participants would contribute in a positive fashion from baseline to end of treatment; that is, those participants with an initially high sense of self-efficacy (confidence regarding attainment of desired outcomes) would have less difficulty losing weight than those with an initially low measure of self-efficacy.
In this research report, we describe the previously unpublished results of Project Take HEED and address the lessons learned from this 2005-2006 clinical trial. Additionally, we report on a new study that takes advantage of "nonimmersive virtual reality" in the form of commercially available avatars that morph to approximate the participant's ideal self over time with sustained exercise and prescribed dieting. This technology serves as a potential mechanism to overcome the shortcomings of the original study by addressing long-term motivation to succeed in weight-loss maintenance programs. 1. Attrition: the treatment group consisted of 12 African-American women at the end of month 18-(an attrition rate of 87%). (It had been 70% at the end of month 15.) 2. Factors contributing to attrition included: caregiver responsibilities, transportation difficulties, work schedules, and others. Those clients that did remain, however, provided the impetus for our next study. The remaining participants had, by and large, begun the study as being low in self-efficacy regarding weight loss and weight loss maintenance Conclusion: Initial Findings: The high self-efficacy that some women had at the beginning of the intervention did not translate into the desired behavior change. The inverse relationship seen in this study suggests that treatments that improve participants' self-efficacy may result in greater weight loss.
New Directions: A new study, commencing in 2013, will use at-home Web-based and virtual reality technology (avatars) in an attempt to enhance client motivation to persist in long-term weight management programs. Bandura's pioneering work on self-efficacy will be the theoretical foundation of the pilot study, also enrolling African-American women.
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The new study, the SISTERS Weight Loss Maintenance study, will commence a one-year pilot program in mid-summer 2013. Like the earlier study, it is funded by the Garfield Memorial Foundation and is, in many ways, an extension of the previous work.
Methods
A The experimental group consisted of 120 African-American women, age 35 to 65 years, with a BMI of 30 kg/m 2 or higher, who, we predicted, would benefit from cultural adaptation of a standard weight-loss maintenance program. These clients completed a 3-day food record as grounds for inclusion in the study. The experimental group received education and instruction regarding the evidencebased practices intervention described later at 24 weekly group sessions (first weekly for 6 sessions, then semi-weekly). The control group was composed of 103 African-American women with the same demographic characteristics, who experienced usual care in the Ohio Permanente Medical Group (OPMG) in Northeastern Ohio. Usual care at the KP Bedford facility consisted of self-referral and/or referral by their primary care physician to a registered dietitian's monthly information sessions.
Circa 2005, there remained a focus on short-term weight-loss programs in both clinical and commercial (nonprescription) settings. However, our research team suspected that sustainable weight loss was strongly associated with changes in lifestyle. Thus, the TLC program from the National Cholesterol Education Program 6 was chosen as an instrument of education and change because of its 3-pronged approach consisting of diet, exercise, and weight management. In addition, the CHANGE exercise program 7 was chosen to leverage the exercise portion of the overall approach, wherein 60 minutes of moderate exercise (eg, brisk walking) was recommended daily. In addition to these components, cultural adaptations included a spiritual dimension ("spiritual tablescapes") and group support involving primarily African-American clinicians and staff. Experimental group clients were asked to record their food intake in a diet diary and their daily physical activity in an exercise log.
Dietary goals for the experimental group were to reduce weekly energy (caloric) intake by 3500 kcal/week, to reduce total fat intake to 25% to 30% of calories daily, and to reduce daily saturated fat intake to less than 70 kcal daily, with dietary cholesterol below 200 mg daily. Overall, the desired goal was to reduce body weight by more than 4% by the end of the study.
Exercise goals for the experimental group were to undertake a minimum of 360 minutes of rigorous exercise per week (60 minutes per day for 6 days), selected from a menu of options that included line dancing and brisk walking (supervised by a community-based instructor).
The intervention provided both a setting and a scheduled time for socialization through the formation of interpersonal bonds that would encourage exercise among the participants. In the group sessions, the experimental group was administered the TLC curriculum, which taught, for instance, the TLC diet, an individualized plan to reduce daily energy intake by 500 kcal. Group solidarity was also encouraged by a series of question-and-answer sessions. From the outset and with group consent, a nondenominational spiritual component was a segment of the group meetings. "Tablescapes" were created using various themes incorporating positive affirmations to facilitate a sense of contemplation and relaxation. Although not evidence-based, the inclusion of such a component did serve to enhance group cohesion (self-reported) among the women in the experimental group.
Seven months after initial enrollment (T1), the remaining participants in both groups were asked to return usable threeday food records (all columns completed).
A mix of validated self-efficacy measures was used to assess participants' self-efficacy at various time points in the study. The three scales used were the Self-Efficacy for Fruit and Vegetable Intake survey, 8 the Barriers to Exercise a In the Take HEED study, a mix of validated self-efficacy measures was used, with results noted at baseline (T0), 7 months (T1), and 15 months (T4). Body mass index (BMI) measures were inconclusive and not statistically significant. On the 3 scales used, Self-Efficacy for Fruit and Vegetable Intake Survey (Fruit and veggie SE), the Barriers to Exercise Self-Efficacy Scale (Exercise efficacy barriers), and the Weight Efficacy Lifestyle (WEL) Questionnaire, the remaining participants at T4 had scored initially lower than those "highconfidence" participants, who later dropped out in large numbers. BMI = body mass index; HEED = Healthy Eating and Exercise Decisions: NA = not applicable; SE = self-efficacy; WEL = weight efficacy lifestyle.
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Weight-Loss Study in African-American Women: Lessons Learned from Project Take HEED and Future, Technologically Enhanced Directions Self-Efficacy Scale, 9 and the Weight Efficacy Lifestyle Questionnaire. 10 A t test was used to compare groups by their scores on the self-efficacy scales. Repeated measures using a general linear model was performed to determine whether statistically significant differences occurred between the two groups in the mean amount of weight lost.
Results
At 7 months (T1), there were 108 remaining participants in both groups, with 45 of those in the control group. The experimental group consisted of 63 participants adhering to the weight-loss maintenance program, for an attrition rate of 48%. These remaining participants in the experimental group attended an average of 56% of the group sessions. At the end of month 15 (T4), the attrition rate in the experimental group was 70% (84 of 120 women had dropped out of the program).
After 18 months, Project Take HEED exhibited the following outcomes:
Attrition: The experimental group consisted of 12 African-American women at the end of month 18, an attrition rate of 90%. Factors contributing to attrition included caregiver responsibilities; transportation difficulties; work schedules; and, sporadically, lack of family support, especially from the significant other, regarding changes in lifestyle and appearance.
Self-Efficacy: The remaining participants, by and large, had begun the study as being low in self-efficacy regarding weight loss and weight-loss maintenance. That is, on the three scales used (SelfEfficacy for Fruit and Vegetable Intake survey, the Barriers to Exercise SelfEfficacy Scale, and the Weight Efficacy Lifestyle Questionnaire) the remaining participants had scored initially lower than did those "high-confidence" participants who later dropped out in large numbers (Table 1) .
Repeated measures using a general linear model showed no statistically significant difference in the mean amount of weight lost between the two groups over time. Any further statistical analysis (multivariate analysis) would have produced statistically insignificant results because of the high attrition rate among both groups and the resultant small sample size.
Discussion
There was an initial outpouring of interest in the weight management program; all 120 persons in the experimental group attended the general information session. However, attendance rapidly dropped off so that by the end of month 18, there remained only 12 persons in the experimental group who were completing usable 3-day food records.
The counter-intuitive results of Project Take HEED regarding self-efficacy were similar to the later findings of other researchers, who concluded that "high self-efficacy for weight loss before treatment may be detrimental to success … whereas the treatments that improve participants' self-efficacy may result in greater weight loss." 11 The intervention in this study used an education and information approach, which subsequent researchers (eg, Annesi 12 ) also found to be insufficient in changing ingrained behavior.
Lessons Learned
We arrived at the following lessons learned from this trial: 1. A sustainable weight-loss program for African-American women must account for realistic goal setting and expectations, particularly among those with initially high self-esteem. 2. Although social cohesiveness was added to the standard obesity weight management curriculum in our intervention, more emphasis on this aspect should be added at the outset of any future weight-loss maintenance program. 3. Dietary and exercise education is insufficient; behavioral change and lifestyle interventions are important components of any successful weightloss management program. 4. The high self-efficacy that some women had at the beginning of the intervention did not translate into the desired behavior change. Although self-efficacy is important, the inverse relationship described here must be accounted for in future weight-loss management programs involving this population.
Looking Forward
On the basis of findings of Project Take HEED, we reviewed other researchers' work related to self-efficacy and behavior change. Martin et al 13 reported: "For subjects in the [experimental group] intervention, baseline self-efficacy was predic- The SISTERS Weight-Loss Management program will develop a behavioral management system for managing obesity that incorporates active use and monitoring of motion detection-based fitness coaching and training tools. The motion detection technology is comprised of two components: the hardware and the software. The hardware is made up of the Xbox and the Kinect, which detects and tracks participant movement. The software component is the Xbox game "Your Shape Fitness Evolved," from Ubisoft, Inc, which uses the hardware to place the participant's full likeness (avatar) into a virtual gym class. showed that a self-efficacy enhancement program proved markedly beneficial in clients with substance abuse or smoking behaviors.
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At KP Bedford, we theorize that if we could find the staff and/or the behavioral mechanism to help us to improve self-efficacy among AfricanAmerican women enrolled in a weight-loss program, we might be able to demonstrate long-term successful results. Fortunately, with emergent technologies, we may have found just such a mechanism in the form of nonimmersive virtual reality technologies. If properly engineered, these technologies will enable our clients to perceive their "Ideal Selves" in such a way as to encourage adherence to a weight management program-the focus of our next effort, a funded 12-month pilot study.
Thus, we will employ commercially available avatars, customized in such a way as to enhance motivation of the client in her own home setting and encourage her to adhere to the regimen she had initially agreed to through a behavioral contract. The approved pilot study envisions the use of weight management interventions-particularly the use of Web-based and virtual reality technology-to help supply the "missing link" of enhanced client motivation to engage in long-term weight management programs and thus sustain weight loss over the long term. (It is known how to produce short-term weight loss.) The specific purpose of the research project is to evaluate the effectiveness of a technology-based, virtual reality lifestyle intervention for obese primary care clients: African-American women age 35 to 65 years, with an elevated BMI of at least 30 kg/m 2 . We will do this by combining several aspects of weight management intervention: for instance, computer-tailored nutrition and exercise education, coaches/ monitors, and the use of customized, commercially available, nonimmersive virtual reality products such as "Your Shape Fitness Evolved 2012," "Just Dance" (both from Ubisoft, Inc, San Francisco, CA), and Xbox 360 Kinect (interactive device from Microsoft, Redmond, WA) (Figure 1 ). This systematic approach to weight-loss management uses what is known from research about primary care obesity treatment and what can be hypothesized from the available technology, as demonstrated in Figure 2 . Because this technology is nonimmersive virtual reality, the participant is aware that, in some respects, she is entering a virtual world, a world that in our experience and that of others reported in the research literature 15 is quite enjoyable and engaging for the participant.
In addition to the principal investigator from the original Project Take HEED study (Pamala Murphy, MD), our research team includes the University of Pittsburgh Medical School, a national leader in the field of obesity treatment, and, specifically, the Diabetes Prevention Program (Chief Investigator, Kathleen M McTigue, MD, MPH, MS). This diabetes prevention program will be delivered to study participants by means of a Web site and mediated by coaches, mentors, and group study sessions, as described earlier. Laurey R Simkin-Silverman, PhD, also of the University of Pittsburgh, is an expert in both behavior modification techniques and external evaluation mechanisms.
Regarding Self-Efficacy: there are two hypothesized conditions in the proposed study: 1. For those who start out low in selfefficacy, they can build self-efficacy, both internally ("Your Shape Fitness Evolved" program) and externally, by belonging to a group of like-minded individuals aided and facilitated by health care professionals and an evidence-based curriculum (the Diabetes Prevention Program). 16, 17 2. For those high in initial confidence that they can succeed, their interest will be enhanced by the avatar, and their overconfidence will be kept in check by the on-board metrics of both the Web-based Diabetes Prevention Program and the metrics provided by the Xbox Kinect portion of "Your Shape Fitness Evolved" (BMI changes, calories burned, food intake portions, etc). Thus, we believe that both groups, those high in initial self-confidence and those who are not, will realize an overall increased motivation to persist in the program via the mechanisms just described. In terms of social networking, also a critical element of program success, both devices, the Diabetes Prevention Program Web site and the Xbox controller, contain social networking capabilities, which we plan to use. 
